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(57)Abstract: 

PURPOSE: To avoid a defect caused by a thermal 
stress by a method wherein a first substrate surface 
layer above a support substrate with a lll-V compound 
semiconductor device layer therebetween and a second 
substrate surface layer above an Si substrate with 
semiconductor thermal distortion releaving layer 
therebetween are bonded to each other by compression 
under a specific high temperature. 
CONSTITUTION: A GaP thermal distortion releaving 
layer 2, a GaAs thermal distortion releaving layer 3 and a 
first InP contact layer 4 are built up on an Si (100) 
substrate 1. Further, an InGaAs spacer layer 6, an InP 
device layer 7 and a second InP contact layer 8 are built 
up on an InP (100) substrate 5. After a surface treatment 
is performed with sulfuric acid system solution, the layers on the Si (100) substrate 1 and the 
layers on the InP (100) substrate 5 are put on each other with the first InP contact layer 4 and 
the second InP contact layer 8 therebetween. Then a light weight is placed on the piled layers 
which are subjected to a heat treatment at a temperature not lower than 450°C to bond the 
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-^/2 7 ©*Bl«*C* ») , * fcx ? * tr ^ Y & 
* < EPD) OM^^CMtl 0< of *«Tt« 

&fcKBTEMBK«r->fcttft % ttdWcctt < 1 0 
0)2' off/just fflS*Sf£«: cfcftfe^^&&* 

«fDT«fc»©©tt«5»fc^snt:*^, an < i o 

0)2* o f f g&4 IffitoB-OI nP2>*?hjg 

[0050] **fc«t?«( 100) 2' off/ju 
s t MatiteffBtJBt'fcas, $ fete o f f 
<0?c*3, l*MI*Brt'CKSitfc9 1 ^feteSi 
din ^BiJBuft^^or^i^ 5fe^-<oi 
nP3>^*hB4*Bi^GaAsttBtt«134» 
^«>InPa>»»FB8&«i[Wlftu I n P/G 
aAsft-?7B^ffB«^l/r<>A<, ly^'cfc^tc 
Xttffl2«4lttC«)1KK«^t?^ft # 
[0 05 1] (*te«5> B5 (a) - (b) tei*!** 

BB-C^l/fc, 

[0 05 2] H5 (a) (C^TJc^teWilttsrs i 

( 1 00) £Kl±CC0. 5iiw Scc-Ga P^gtag 
2. 1 Ji«JK>GaAsetSS»B3. 0. 3 fin SO 

j !1P3>£>? KB2 3€«STft. 3fetC I ii P ( 1 
00)£ff5±K0. 3^inl?0! mGaAs^-f 
B6. 2u*m<?>\ nPrJUZMIHMku. m.*. 
SOnrrffoSiO, Rliro? l^CVDSrHE 
.^"fto . | ltftK:^xy-^MBEtttJiC*fe. 

[ 0 0 5 3 ] :*tcB 5(b) ccin^ J: ^ cc|BB«&k J: 
ft^S^ia. Si (100)Afil4U:cnnP<i 
0 0 ) SS5 ^CD0tJB«&«. **4". 7 0 0'Ct3 0 
^ME^g^^Cir \ nP3>^ hS2 3 
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iCI siP ( ! 00) &mte£0'\ !)GaAs^-f 
fe, 

[0055] <«te«6> @6 (a) - <b> 

<D?mo>-nt bx<owkimz ®mtcmz& 

M0 v C^l/fe, 

[0 056106 (a) t£^c$£*>l£WL\Z£ir$ • 
<100)M1±(C0. 3iim)fCC^-^! .iP2> 
Hi4*sfc*r& 0 i nP <! 00) S£5 
±K0. 3iin Jf(D! nGaAsX^~t^Ja6. 2 a* 
J?<£I nPr;^AJ27. I n A ! A %/ \ nGaA$ 
Satt^tt^o? >H6 1 ( ! n,. € A U. 6 As : 
2 On* ! n,.sjGa t .«,A$ : 1 On* x i om 
38). 0. 5pnJM>I nPiHHe2, lunmOG 
aAs^g|PS3, 0. Zu*W-<DW-V>\ npa> 
*$>Mg8*«Af*o ■*WCJ*#*v--AMBEft* 

[0 05 7] <b> cc«*J:$KJffl»«(CJ: 

**B«Mft. Si < 1 0 0) WSLitaXV I n P ( 1 
00>S£5±®fM*fit % *»(■. 60CCC30 

fs^Ki nP ( 10 0) iBSfeWInGaAs^ 

[0058] 44WMxW6ftfc i n Pr *g7 1? 

ff6ftfe 0 ftfiTEMHR'Cb ! nA 1 Ao/I nCa 
As^Sfe-^fttu^D 7 ^g6 ! JrD±SM nPf^ 

[0059] ***S«t?«gfiy D ? *Jg <fc t/c I n A 
! As/i nGdAs^tS^ir^, ftOInA 
sP/inP. InGaP/l n Ptt£«>2aft?*JB 
l»T&J:<, J/dilnGaAs^iyfeS.a^i 
-£g, £6>K I nPa>6GaAs**C^££ft£l* 
tcmmSatLZXbZKK Ga A s f n 

[006 0] ttJbgft«3. Sfe6K4a^t:Ga As^ 
£*§»Js£ i n Pg«fflK&ttfc*l£. tt^acKMK 



4^^7-3 0 7 25 9 
14 

4 **i*r s i Sfi i i*«:«^rhfir % s . ss_b^ 

[006 1] *fc*lt«i. 2, *fc*tfe«6TGaA 

*• 

[0062] U±V6~X0tmmv&A*&t \,X*f* 
V-*MBESfc*fBt*fc#. ttO£>MX.tiMOCVD^ 

[0 06 3] nP3>*^ 

[0064]* fc6 "XD^MW-CIt I !l P 
x^Sfii OX I n Ptt*»£»R«:fl^&*s. ffio>te 

K fcfel/ ! APf'WXItexejr+WMtAtte 
[0065]* fc6 r>vmte&Xlt$ i S$±-s I n P 

?'<4*m&i&ti&&m£ZMi£miwc& % is© in 

As. I nSb. SfeGa Sb*>Ch 

*»&K:tit<*»!!«raflWict3jir*4 # *fe* 

ftW©J: ^tc I n P«EJb«:«j«ofc^W 

-CS iStg±^9£¥T^ Cii^< . StercS i StSJb 

JC»*0fe*ABS±*c»*i6r^<-{^a«rXtr»*S/ 

***<ftnerj:< % fec-m^Ai pjs^>aia$® 
«fcc*wcCei. GaPS. GaAstM 
^"c^ ^5gR ur nfcmss * fe t*&fg +J1 , 

[0066] 

[Bffi^a^ci^] 

[0 1 ] *mi<2^M<Dxn*m?$m®x'h z 0 
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mz) *fm<o^m®xm&m'tm®v$>z. i 
me) *mi<D^M}xuzmT8m®x& 

[ff^>Sii^] 
! S I ( ! 00> Sfi 

2 GaP^SaS«0B 

3 GaA$&££i8jj2 

4 $— G>i !iP=2>^^hia io 

5 InPdOOIig * 



7-307259 
16 

I fiPf^^Ag 

Ge&ai$g*0J§ 

Si < 1 00) 2* of fSfi 



2 1 
22 
23 

4 1 

5 1 

6 1 
»■ 

6 2 j n P*FSJs 



[01 J 



[02] 




I 9 P Cl$*) ft£ 

0 eP»y^*J.JB 




Y — '+ ft— <Dl BpavfyJ.fi 



to 




<<>> 



[03] 



EZ2Z2I 



s — 7 



3^: 



i 





' 











C6> 
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[134 J 



[B5] 



, * i of (190)B$ 




4 2 SI <1 00) 2* ctt&fc 



Wfl IIHIIIUIIIHI »T% 



4c: 



<*> 



viuuu\um\uiniiuium ^ 



(1«0> 2* «ff/Jc»t 



V 8 




3^ 



<c> 



6 1 

6 2 ueww 
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